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DETAILED ACTION 

Claims 1-20 are pending; all claims recite a new combination of claim limitations. 



Election/Restrictions 

1 . Applicant's election with traverse of Species 1 , down regulation of quorum sensing using 
a composition comprising a peptide hydrolase in the reply filed on December 11, 2009 is 
acknowledged. The traversal is on the ground(s) that the reference provided by the examiner to 
show the lack of unity of invention "appears otherwise unrelated to the present invention " .. 
because the reference does not use the "peptide hydrolases to hydrolyse LuxR or LuxR 
homologues involved in quorum sensing". Applicant additonally asserts the reference to "not 
demonstrate even one occurrence of" the term "LuxR". 

2. It is the position of the examiner that none of the claims require the peptide hydrolase to 
hydrolyze LuxR. The claims recite "modulating". . . "by treating the bacteria with a peptide 
hydrolase". A culture of bacteria must be contacted with the peptide hydrolase, and the 
biological effects of the peptide hydrolase may be extracellular or intracellular, as long as the 
hydrolase "modulates the ability of LuxR or a homologue of LuxR to active transcription". 

3 . US PG-Pub Berka 2003/00273 1 0 clearly teaches the treating of bacteria with a peptide 
hydrolase 

4. [0176] The present invention also relates to methods for preventing bio film development 
on a liquid-solid interface by one or more microorganisms, comprising administering an 
effective amount of a composition comprising one or more polypeptides having 

lactonohydrolase activity and a carrier to the liquid-solid interface to degrade one or more 
lactones produced by the one or more microorganisms, wherein the one or more lactones are 
involved in the formation of the biofilm." 

"[0177] The lactone may be any lactone involved in biofilm formation. In a preferred 
embodiment, the lactone is a homoserine lactone. In a more preferred embodiment, the lactone is 
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N-(3-oxododecanoyl)-L-homoserine lactone. In another more preferred embodiment, the lactone 
is N-butyryl-L-homoserine lactone" 

5. The lactone is a lactone associated with biofilm formation and examples of LuxR 
homolgs are provide: 

"[0175] The formation of a biofilm by Pseudomonas aeruginosa involves the production of at 
least two extracellular signals involved in cell-to cell communication (WO 98/58075). The two 
cell-to-cell signaling systems are the lasR-lasI and rhlR-rhil (also called vsmR-vsml) systems 
(Davies et al, 1998, Science 280: 295-298). The lasl gene directs the synthesis of a diffusible 
extracellular signal, N-(3-oxododecanoyl )-L -homoserine lactone. The lasR product is a 
transcriptional regulator that requires sufficient levels of N-Q-oxododecanovD-L -hemogeriee 
lactone to activate a number of virulence genes, including lasi, and the rhlR-rhil system. The rhil 
gene directs the synthesis of the extracellular signal, N-biiytryl-L -homoserinc lactone, which is 
required for activation of virulence genes and expression of the stationary-phase factor, RpoS, by 
the rhlR gene product. This type of gene regulation has been termed quorum sensing and 
response. Davies et al have demonstrated that the lasR-lasl system was involved in the 
differentiation of biofilm formation. WO 98/58075 provides a method whereby cell-cell 
communication in bacteria via the lasR-lasl system is manipulated to control biofilm architecture 
and structural integrity. " 

Berka discloses three of Applicant's claimed LuxR homo logs for modulation, specifically 
LasR, VsmR and RhlR, and through inactivation of the lactone by treating the bacteria with a 
lactone peptide hydrolase, the LuxR homolog is not activated, and therefore modulated, the 
overall activity of the bacteria being down regulated based upon reduced lactone autoinducer 
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signal being available to the LuxR homolog. Berka does discloses the administration of the 
lactono-hydrolase to any gram positive or gram negative bacteria [0179]. 



The examiner is citing James et al (2000) who provide evidence that absent the 
lactone/LuxR complex forming, translation does not take place (first image) and Shiner et al 
(2004) shows LuxR to comprise an AIBD:autoinducer binding domain at the N-terminal of the 
molecule and the C-terminal to comprise a DNA binding domain (HTH), which shows LuxR to 
be a binding molecule of homoserine lactone molecule, and Berka through inactivation of the 
autoinducer lactone molecules, modulates down transcripton in the bacteria. 
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5. l.-sif-vsw.'-i iiststisf'a 



6. Therefore Lack of Unity of invention still exists, even in light of Applicant's amendment 



of the first appearing species of invention. The requirement is still deemed proper and is 
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therefore made FINAL. Upon further consideration of the species election, and the extensive 
claim amendments to change the scope of the dependent claims, the examiner will be rejoining 
species 1 and 2, claims 2-12 for examination. Claims 13-20 stand withdrawn from consideration 
as being directed to non-elected species of invention 

Therefore the claimed inventions are not so linked by a special technical feature that 
makes a contribution over the prior art. Lack of Unity of invention exists in light of the 
description and teachings of Berka et al (US PG-Pub 2003/0027310, published February 6, 
2003). 

Specification 

1. The disclosure is objected to because it contains an embedded hyperlink and/or other 
form of browser-executable code. Applicant is required to delete the embedded hyperlink and/or 
other form of browser-executable code. See MPEP § 608.01. The hyperlinks located in 
paragraphs [012], and [031] must be removed. 

2. The disclosure is objected to because of the following informalities: at [0023], line 4, 

appears as the word "Burkhoderia" and should be — Burkholderia . Appropriate correction 

is required. 

Information Disclosure Statement 

3. The information disclosure statement filed December 24, 2009 has been considered. 

Claim Objections 

4. Claims 1-12 are objected to because of the following informalities: Claims 1-12 recite 
non-elected inventions. Applicant's elected invention is down regulation of LuxR with a peptide 
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hydrolase, claim 4 recites a plurality of non-peptide hydrolases, specifically chemical 
compounds, such as CNBr. Appropriate correction is required. 



Claim Rejections - 35 USC § 112 

5. Claim 4 recites the limitation "BNPS skatole," "CNBr", "formic acid", iodosobenzoic 
acid" and NTCB"" in dependence upon claim 1 which recites "peptide hydrolase". There is 
insufficient antecedent basis for this limitation in the claim. All of these species are not enzymes 
and do not meet the description for peptide hydrolase set forth in the instant Specification" 
"Peptide Hydrolases 

[0027] Peptide hydrolases are enzymes that irreversibly hydrolyse amide bonds in peptides and 
proteins. Peptide hydrolases are widely distributed and are involved in many different biological 
processes, from activation of proteins and peptides to degradation of proteins." 

Claim Rejections - 35 USC § 102 

6. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention w as patented or described in a primed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

(e) the invention was described in a patent granted on an application for patent by another filed in the United 
States before the invention thereof by the applicant for patent, or on an international application by another who 
has fulfilled the requirements of paragraphs (1), (2), and (4) of section 371(c) of this title before the invention 
thereof by the applicant for patent. 

The changes made to 35 U.S.C. 102(e) by the American Inventors Protection Act of 1999 
(AIPA) and the Intellectual Property and High Technology Technical Amendments Act of 2002 
do not apply when the reference is a U.S. patent resulting directly or indirectly from an 
international application filed before November 29, 2000. Therefore, the prior art date of the 
reference is determined under 35 U.S.C. 102(e) prior to the amendment by the AIPA (pre-AIPA 
35 U.S.C. 102(e)). 
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7. Claims 1-12 are rejected under 35 U.S.C. 102(b) as being anticipated by Berka (US PG- 
Pub 2003/0027310, published February 6, 2003). 

Instant claims 1, 6: Berka discloses and claims a method of down regulating quorum sensing in 
a bacteria, 

[0179] The bio film may be produced by an integrated community of two or more 
microorganisms or by one microorganism. The microorganism may be any microorganism 
involved in biofilm production including an aerobic or anaerobic bacterium (Gram positive and 
Gram negative), fungus (yeast or filamentous fungus), algae, and protozoan. In a preferred 
embodiment, the bacteria is an aerobic bacterium. In another preferred embodiment, the 
bacterium is an anaerobic bacterium. In a more preferred embodiment, the aerobic bacterium is a 
Pseudomonas. In another more preferred embodiment, the aerobic bacterium is a 
Flavobacterium. In another more preferred embodiment, the anaerobic bacterium is a 
Desulfovibrio. In a most preferred embodiment, the aerobic bacterium is Pseudomonas 
aeruginosa. In another most preferred embodiment, the anaerobic bacterium is Desulfovibrio 
desulfuricans. 

[0183] The present invention also relates to such compositions for preventing development of a 
biofilm. Furthermore, the composition may be a disinfectant composition. The disinfectant 
composition may be useful as a disinfectant for Gram negative bacteria from, including but not 
limited to, Pseudomonadaceae, Azatobacteraceae, Rhizabiaeceae, Methylococcaceae, 
Halobacteriaceae, Legionellaceae, Neisseriaceae. 

Instant claim 1-3: The method of Berka comprising the step of : 
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Treating the bacteria with a peptide hydrolase 

[0176] The present invention also relates to methods for preventing biofilm development on a 
liquid-solid interface by one or more microorganisms, comprising administering an effective 
amount of a composition comprising one or more polypeptides having lactonohydrolase activity 
and a carrier to the liquid-solid interface to degrade one or more lactones produced by the one or 
more microorganisms, wherein the one or more lactones are involved in the formation of the 
biofilm. 

[0177] The lactone may be any lactone involved in biofilm formation. In a preferred 
embodiment, the lactone is a homoserine lactone. In a more preferred embodiment, the lactone 
is N-P-oxododccanoyQ-L -homoserine lactone. In another more preferred embodiment, the 
lactone is N-butyryl-L-homoserine lactone. 

to down regulate a LuxR homolog, in gram positive or gram negative bacteria: 

[0175] The formation of a biofilm by Pseudomonas aeruginosa involves the production 
of at least two extracellular signals involved in cell-to cell communication (WO 98/58075). The 
two cell-to-cell signaling systems are the lasR-lasI and rhlR-rhil (also called vsmR-vsml) 
systems (Davies et al, 1998, Science 280: 295-298). The lasl gene directs the synthesis of a 
diffusible extracellular signal, N-(3-oxododecanovQ-L -honioserine lactone. The lasR product 
is a transcriptional regulator that requires sufficient levels of N-(3-oxododecanoyl)-L- 
homoserine lactone to activate a number of virulence genes, including lasi, and the rhlR-rhil 
system. The rhil gene directs the synthesis of the extracellular signal, N-buytryl-L -homoserlne 
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lactone, which is required for activation of virulence genes and expression of the stationary- 
phase factor, RpoS, by the rhlR gene product. This type of gene regulation has been termed 
quorum sensing and response. Davies et al have demonstrated that the lasR-lasl system was 
involved in the differentiation of biofilm formation. WO 98/58075 provides a method whereby 
cell-cell communication in bacteria via the lasR-lasl system is manipulated to control biofilm 
architecture and structural integrity. 

Instant claim 4: wherein the composition comprises a [0182] In a preferred embodiment, the 
agent is one or more enzymes. In a more preferred embodiment, the one or more enzymes is 
selected from the group consisting of a protease,...., and describes trypsin-like protease [0084] 
and aspartic proteinase [0091]. 

Instant claim 5, 7-8, 9: The method comprising administering the peptide hydrolase to disrupt 
the quorum sensing being associated with biofilm formation on a solid surface: 

Berka claim 34 . A method for preventing biofilm development on a liquid-solid interface 
by one or more microorganisms, comprising administering an effective amount of a 
composition comprising one or more polypeptides having lactonohydrolase activity and a carrier 
to the liquid-solid interface to degrade one or more lactones produced by the one or more 
microorganisms, wherein the one or more lactones are involved in the formation of the biofilm. 

As well as. . . surfaces of medical devises, catheters, orthopedic devices, implants, 
industrial water processing systems which include materials that are plastic, and metal. 

[0172] Thus, the biofilm is a complex assembly of living microorganisms embedded in an 
organic structure composed of one or more matrix polymers which are secreted by the resident 
microorganisms. 
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[0173] Bio films can develop into macroscopic structures several millimeters or centimeters in 
thickness and cover large surface areas. These formations can play a role in restricting or entirely 
blocking flow in plumbing systems, decreasing heat transfer in heat exchangers, or causing 
pathogenic problems in municipal water supplies, food processing, medical devices (e.g., 
catheters, orthopedic devices, implants) and often decrease the life of materials through 
corrosive action mediated by the embedded microorganisms. This biological fouling is a serious 
economic problem in industrial water process systems, pulp and paper production processes, 
cooling water systems, injection wells for oil recovery, cooling towers, porous media (sand and 
soil), marine environments, and air conditioning systems, and any closed water recirculation 
system. 

[0174] The removal or prevention of biofilm traditionally requires the use of dispersants, 
surfactants, detergents, enzyme formulations, anti-microbials, biocides, boil-out procedures, 
and/or corrosive chemicals, e.g., base. Procedures for using these measures are well known in the 
art. For example, removal of biofilm build-up in a paper machine in the pulp and paper industry 
traditionally requires a deposit control program including proper housekeeping to keep surfaces 
free of splashed stock, anti-microbial treatment of fresh water and additives, the use of biocides 
to reduce microbiological growth on the machine, and scheduled boil-outs to remove the deposits 
that do form. 

Instant claims 9,12 wherein the composition is an aqueous, or non-aqueous carrier 
formulation[0180] The composition comprising one or more polypeptides having 
lactonohvdrolase activity may be a liquid, spray, or powder formulation . A powder 
carrier is a non-aqueous carrier that is dried. 

Instant claim 10: [0180] one or more agents for degrading, removing, or preventing the 
formation of the biofilm. These agents may include, but are not limited to, dispersants, 
surfactants, detergents, enzyme formulations, anti-microbials, and biocides. [0181] In a preferred 
embodiment, the agent is a surfactant. In a more preferred embodiment, the surfactant is sodium 
dodecyl sulfate, quaternary ammonium compounds, alkyl pyridinium iodides, Tween 80, Tween, 
85, Triton X-100, Brij 56, biological surfactants, rhamnolipid, surfactin, visconsin, or sulfonates. 
[0183] The present invention also relates to such compositions for preventing development of a 
biofilm. Furthermore, the composition may be a disinfectant composition. 
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[0187] .... the enzyme may be cell-bound, immobilized on a carrier, or used in a free form using 
methods well known in the art for enzymatic optical resolution. 

Instant claim 11 : that may comprise a buffer pH regulator [0199], in combination with 

[0199] Chemicals used as buffers and substrates were commercial products of at least reagent 
grade. 

Berka et al inherently anticipates the instantly claimed invention as now claimed. 

1 . Inherently the reference anticipates the now claimed invention. Atlas Powder Co. V 
IRECA, 51 USPQ2d 1943, (FED Cir. 1999) states AArtisans of ordinary skill may not 
recognize the inherent characteristics or functioning of the prior art... However, the 
discovery of a previously unappreciated property of a prior art composition, or of a 
scientific explanation for the prior arts functioning, does not render the old composition 
patentably new to the discoverer. The Court further held that Athis same reasoning holds 
true when it is not a property but an ingredient which is inherently contained in the prior 
art. 

8. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to GINNY PORTNER whose telephone number is (571)272-0862. 
The examiner can normally be reached on flextime, but usually M-F, alternate Fridays off. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Robert Mondesi can be reached on 571-272-0956. The fax phone number for the 



organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/Ginny Portner/ 
Examiner, Art Unit 1645 
February 22, 2010 

/Robert B Mondesi/ 

Supervisory Patent Examiner, Art Unit 1645 



